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DESCRIPTION 



M7 \NUFACTURING METHOD FOR BRUSH-SHAPED GRINDSTONE, BRUSH-SHAPED 
GRINDSTONE, AND POLISHER BRUSH 



Technical Field 

The present invention relates to a manufacturing method 
for a brush-shaped grindstone for deburring and polishing, to 
a brush-shaped grindstone manufactured with this method, and 
to a polisher brush that uses this brush-shaped grindstone. 

Background Art 

Precision components primarily used in automobile parts, 
aircraft parts, and the like are worked with precision and 
high accuracy primarily by means of numerically controlled 
lathes, numerically controlled milling machines, machining 
centers, robots, special purpose machines, and other automatic 
machines, using end mills, drills, dies, taps, grindstones, 
and other tools, However, after these precision machines have 
worked, burrs, work marks, tool marks, or the like are always 
present, so post-working is required to remove these. Such 
post-working tools conventionally involve the use of nylon 
brushes with abrasive grain, brass brushes, wire brushes, shot 
blasts, barrels, paper, and the like. Much of the final 
finishing process further involves manual work. 

However, nylon brushes with abrasive grains, brass 
brushes, wire brushes, shot blasts, barrels, paper, or the 
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like, used in conventional working have drawbacks in that 
removal efficiency of these burrs, work marks, and the like, 
and the polishing efficiency is poor. Conventional post- 
working tools have poor working accuracy, and have drawbacks 
5 in that burrs, work marks, and the like are left, and there is 
great variation in the manufacturing quality after working. 

In the particular case of deburring that involves 
precision components, it is possible that defective operation 
of sliding portions, blockage of hydraulic pathways, shorting 
10 of electrical circuits, oil leaks, and other critical flaws 
will result if parts that have burrs left behind or that have 
variation in manufacturing quality after burr removal are 
assembled into an apparatus. 

In conventional practice, therefore, burrs are primarily 
15 removed from precision components by . hand in a separate step 
away from the automated line, total inspection is performed 
thereafter, and it is therefore difficult to automate burr 
removal . 

Disclosure of Invention 

20 An object of the present invention is to provide a brush- 

shaped grindstone and a manufacturing method thereof whereby 
burrs, work marks, and the like can be removed from precision 
work components, polishing can be performed, and other 
processes can be conducted with good efficiency and high 

25 accuracy. 
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Another object of the present invention is to provide a 
brush for polishers that are suitable for automating the 
removal of burrs, work marks, and the like, and for automating 
polishing operations in which a brush-shaped grindstone is 
5 • used. 



To solve the drawbacks described above, according to the 
present invention, there is provided a manufacturing method 
for a brush-shaped grindstone having wire-shaped grinding 

10 elements formed such that a composite yarn composed of 
inorganic filaments is impregnated and hardened with a resin, 
and also having a holder for holding base end sides of a 
plurality of wire-shaped grinding elements on a grindstone 
holding surface, comprising steps of forming a plurality of 

15 embedding holes that open on the grindstone holding surface in 
isolated positions; forming rod assemblies by bringing a 
plurality of wire-shaped grinding elements together; and 
embedding base end sides of the rod assemblies in the 
embedding holes and fixing with adhesive. 

20 In the manufacturing method for the brush-shaped 

grindstone of the present invention, the rod assemblies are 
separated from each other because the plurality of embedding 
holes are formed in isolated positions on the grindstone 
holding surface of the holder. The grindability is therefore 

25 excellent because the shavings are efficiently expelled during 
grinding work and the heat dissipating effect is high. 
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Removal of burrs and work marks from the precision work 
component, polishing, and other processes can further be 
performed with good efficiency and high accuracy- The cost 
can also be reduced because high grinding performance can be 
5 obtained with a small number of rods. 

Furthermore, in the case of nylon filaments containing 
abrasive grain, the nylon filaments can be prevented from 
unraveling by folding base end sides to provide thickness and 
then embedding the filaments in holes in the holder, but when 

10 wire-shaped grinding elements composed of inorganic filaments 
are used, the base end sides cannot be folded as can nylon 
filaments containing abrasive grain because wire-shaped 
grinding elements composed of inorganic filaments break when 
folded. According to the present invention, however, the 

15 wire-shaped grinding elements do not unravel, because the base 
end sides of the rod assemblies are fixed inside the embedding 
holes of the holder with adhesive. The brush-shaped 

grindstone can be efficiently manufactured because a plurality 
of rod assemblies are batch manufactured, and these are 

20 inserted in succession in the embedding holes of the holder 
and fixed with adhesive. The configuration is one in which 
large numbers of wire-shaped grinding elements are subdivided 
as rod assemblies and "fixed, so the safety is high because the 
wire-shaped grinding elements remain mostly in place. Even 

25 when the grinding performance is increased with the cross- 
sections of the wire-shaped grinding elements in an elliptical 
shape, the orientation of the cross-sectional shapes thereof 
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are random, so the grinding performance can be further 

improved and the roughness of finished surface can be 
improved . 

In the present invention, for example, round holes are 

5 formed as the embedding holes in the holder, and when the rod 
assemblies are formed, the plurality of wire-shaped grinding 
elements are roundly bundled. 

In the present invention, grooves are formed as the 
embedding holes in the holder, and when the rod assemblies are 
10 formed, the plurality of wire-shaped grinding elements may be 
flatly aligned. 

In the present invention, the wire-shaped grinding 
elements can take a configuration in which the inorganic 
filaments form a composite yarn without being twisted, or a 
15 configuration in which the inorganic filaments form a 
composite yarn having been twisted- Of these configurations, 
when inorganic filaments form a composite yarn having been 
twisted, an advantage is obtained whereby leading ends of the 
wire-shaped grinding elements are resistant to splitting. 

20 In the present invention, the cross-sections of the wire- 

shaped grinding elements can take a configuration in which the 
shape is substantially circular, or a configuration in which 
the shape is flat. When the cross-sections of the wire-shaped 
grinding elements are flat, plugging is less likely to occur 

25 during burr removal and polishing work than with the 
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configuration in which the shape of the cross-section is 
substantially circular. An advantage is obtained whereby 
flexibility is exhibited in the wire-shaped grinding elements, 
and breaking is minimized. When the cross-sections of the 
5 wire-shaped grinding elements are flat, the ratio of flatness 
represented by L/T is preferably 1.6 to 15, but is more 
preferably in a range of 1.6 to 10, where L is the major 
diameter of the cross-section, and T is the minor diameter of 
the cross-section . 

10 The brush-shaped grindstone, in which the pr:esent 

invention is applied may, for example, be used as a polisher 
brush in which the holder is fixed with screws on an interior 
side of a brush case so that free ends of the wire-shaped 
grinding elements protrude from a lower end portion of the 

15 brush case. 

In this case, a spindle extended inside of the brush case 
in an axial direction thereof, and guide holes extended in the 
form of grooves in a peripheral wall of the brush case in the 
axial direction of the brush case; an axle hole in which the 

20 spindle is fitted, and screw holes that extend from an 
external peripheral surface of the holder to the axle hole are 
formed in the holder; and the screws are secured in the screw 
holes so as to be attached to the external peripheral side of 
the brush case and to pass completely through the guide holes 

25 in a state in which leading end portions of screw shafts make 
contact with an external peripheral surface of the spindle. 
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In a polisher brush thus configured, when the brush- 
shaped grindstone is inserted from a holder side into an 
interior side of the. brush case, the spindle is inserted 
through the axle hole of the holder. In this state, the 
5 screws are inserted into guide holes from an external 
peripheral side of the brush case until the leading end 
portions of the screw shafts come in contact with the external 
peripheral surface of the spindle, and axle portions of the 
screws tighten in the screw holes of the holder. As a result, 
10 the holder is fixed onto the spindle inside the brush case. 
If the screw is loosened, the protruding length of the wire- 
shaped grinding elements at the lower end portion of the brush 
case can be adjusted by moving the holder along the spindle. 
The axle portion of the screw is guided at this time in the 
15 guide holes, and the brush-shaped grindstone moves along the 
guide holes. The protruding length of the wire-shaped 
grinding elements at the lower end portion of the brush case 
can therefore be easily adjusted. 

The holder is fitted within the brush case, and because 
20 the spindle is fitted into the axle hole of the holder, the 
holder does not tilt inside the case even in the cased of 
considerable dimensional tolerance between an outer diameter 
of the holder and an inner diameter of the brush case. There 
is therefore no variation in the protruding length of the 
25 wire-shaped grinding elements. Because the spindle is fitted 
into the axle hole of the holder, the holder can remain fixed 
at a center position of the brush case even with considerable 
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dimensional tolerance between the outside diameter of the 
holder and the inside diameter of the brush case. Thus, 
because the dimensional tolerance between the outside diameter 
of the holder and the inside diameter of the brush case need 
5 not be strict, even when shavings enter the space between 
these, the protruding length of the wire-shaped grinding 
elements at the lower end portion of the brush case can be 
easily adjusted because the holder can be smoothly moved 
inside the brush case by loosening the screw. 

10 Even when the wire-shaped grinding elements attempt to 

escape to the external peripheral side as the polisher brush 
is rotated to perform polishing or the like, they bump against 
the interior surface of the peripheral wall of the brush case 
and are held back, and when the elements attempt to escape to 

15 the interior peripheral side, they bump against the external 
peripheral surface of the spindle and are held back. As a 
result, there is no difference in the extent of escape between 
the wire-shaped grinding elements positioned on an external 
peripheral side and the wire-shaped grinding elements 

20 positioned on an interior peripheral side. The situation in 
which the wire-shaped grinding elements positioned on the 
interior peripheral side become less abrasive can therefore be 
avoided because no difference in rigidity is exhibited between 
the wire-shaped grinding elements positioned on the external 

25 peripheral side and the wire-shaped grinding elements 
positioned on the interior peripheral side. The working 
precision can also be improved because the wire-shaped 
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grinding elements are uniformly abraded. Since no variation 
occurs in the length (strand length) of the wire-shaped 
grinding elements from the holder, the change in 
conformability and grindability due to this effect is reduced, 
5 so the working precision is stable. 

in the present invention, the surrounding area where* the 
leading ends of screw shafts contact on the external 
peripheral surface of the spindle is preferably a flat 
surface . 

10 The spindle is normally formed from a round rod or 

circular pipe, and the leading end portions of the screw 
shafts are brought into contact with the external peripheral 
surface thereof. Fashioning the surrounding area in contact 
with the leading end portions of the screw shafts in a flat 

15 surface prevents the leading end portions of the screw shafts 
from shifting on the external peripheral surface of the 
spindle even when the polisher brush rotates at high speed, 
because the leading ends of the screw shaft make stable 
contact with the external peripheral surface of the spindle. 

20 A space is further formed between the external peripheral 
surface of the spindle and the internal peripheral surface of 
the axle hole of the holder in the portion in which this flat 
surface is formed because the surrounding area where the 
leading end portions of the screw shafts make contact is flat. 

25 Therefore, even when the dimensional tolerance between the 
outside diameter of the spindle and the inside diameter of the 
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axle hole is strict, and the tilt and eccentricity of the 
holder are more strictly prevented, problems do not arise 
whereby the holder inside the brush case ceases moving due to 
the shavings that enter between the external peripheral 

5 surface of the spindle and the internal peripheral surface of 
the axle hole. Even if the spindle is damaged by contact with 
the leading end portion of the screw, the holder can be 
smoothly moved inside the brush case because the holder is not 
prevented from moving inside the brush case if the damage is 

10 to the flat surface. 

In the present invention, the guide holes preferably 
extend parallel in the axial direction on the peripheral wall 
of the brush case. Such a configuration allows guide holes to 
easily be formed even if the peripheral wall of the brush case 

15 is cylindrical. 

The guide holes may also be configured so as to extend in 
a direction diagonal to the axial direction on the peripheral 
wall of the brush case. When the guide holes that guide the 
brush-shaped grindstone extend on the peripheral wall of the 

20 brush case in a direction diagonal to the axial direction 
thereof, the position in the axial direction of the brush- 
shaped grindstone within the brush case can be easily adjusted 
in small increments. The stiffness of the wire-shaped 
grinding elements, in other words, the grindability and 

25 conformability can easily and quickly be adjusted to an 
optimal state because the protruding length of the free ends 
of the wire-shaped grinding elements can easily and quickly be 
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adjusted to an optimal length. This provides an advantage in 
that the movement of the brush-shaped grindstone is smooth 
even when the brush-shaped grindstone does not easily move 
inside the brush case, because force is applied to the brush- 
5 shaped grindstone in the direction in which the brush-shaped 
grindstone rotates about the axis line. 

In the present invention, when the guide holes extend 
parallel in the axial direction on the peripheral wall of the 
brush case, or when the guide holes are configured so as to 
10 extend in a direction diagonal to the axial direction on the 
peripheral wall of the brush case, a projecting portion that 
projects to the external peripheral side is preferably 
attached to the lower end side of the spindle. 

With this configuration, even when the wire-shaped 
15 grinding elements attempt to' escape to the external peripheral 
side When the polisher brush is rotated to perform polishing 
or the like, they bump against the interior surface of the 
peripheral wall of the brush case and are held back, and if 
the elements attempt to escape to the interior peripheral 
20 side, they bump against the external peripheral side of the 
projecting portion disposed on the spindle and are held back. 
As a result, there is no difference in the extent of escape 
between the wire-shaped grinding elements positioned on the 
external peripheral side and the wire-shaped grinding elements 
25 positioned on the interior peripheral side. The situation in 
which the wire-shaped grinding elements positioned on the 
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interior peripheral side become less abrasive can therefore be 
avoided because no difference in rigidity is exhibited between 
the wire-shaped grinding elements positioned on the external 
peripheral side and the wire-shaped grinding elements 

5 positioned on the interior peripheral side. The working 
precision can also be improved because the wire-shaped 
grinding elements are uniformly abraded. Since no variation 
occurs in the length (strand length) of the wire-shaped 
grinding elements from the holder, the change in 

10 conformability and grindability due to this effect is reduced, 
so the working precision is stable. At this point, if the 
projecting portion is attached with screws and screw stops so 
as to allow easy removal, the work of replacing worn wire- 
shaped grinding elements can easily be performed. 

15- In the present invention, when the guide holes extend 

parallel in the axial direction on the peripheral wall of the 
brush case, a projecting portion that projects to the external 
peripheral side is preferably attached to the lower end side 
of the spindle, a plurality of protrusions extended in a 

20 radial manner toward the external peripheral side are formed 
on an external peripheral side of the projecting portion, and 
the wire-shaped grinding elements are evenly positioned 
between the protrusions. 

With this configuration, even when the wire-shaped 
25 grinding elements attempt to escape to the external peripheral 
side, they bump against the interior surface of the peripheral 
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wall of the brush case and are held back. When the wire- 
shaped grinding elements attempt to escape to the interior 
peripheral side, they biimp against the external peripheral 
side of the projecting portion disposed on the spindle and are 

5 held back, and the range of escape is narrowed by the 
protrusions. As a result, there is no difference in the 
extend of escape between the wire-shaped grinding elements 
positioned on the external peripheral side and the wire-shaped 
grinding elements positioned on the interior peripheral side. 

10 The situation in which the wire-shaped grinding elements 
positioned on the interior peripheral side become less 
abrasive can therefore be avoided because no difference in 
rigidity is exhibited between the wire-shaped grinding 
elements positioned on the external peripheral side and the 

15 wire-shaped grinding elements positioned on the interior 
peripheral side. The working precision can also be improved 
because the wire-shaped grinding elements are uniformly 
abraded. Since no variation occurs in the length (strand 
length) of the wire-shaped grinding elements from the holder, 

20 the change in conf ormability and grindability due to this 
effect is reduced, so the working precision is stable. 
Variation in the rigidity of the wire-shaped grinding elements 
can be reduced in the peripheral direction as well because the 
protrusions prevent the wire-shaped grinding elements from 

25 escaping in the peripheral direction. At this point, if the 
projecting portion is attached with screws and screw stops so 
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as to allow easy removal, the work of replacing worn wire- 
shaped grinding elements can easily be performed. 

In the present invention, when the guide holes extend 
parallel in the axial direction on the peripheral wall of the 
5 brush case, a plurality of protrusions extended in a radial 
manner toward the external peripheral side are preferably 
attached to the spindle, and the wire-shaped grinding elements 
are evenly positioned between the protrusions. 

With, this configuration, even when the wire-shaped 

10 grinding elements attempt to escape to the external peripheral 
side, they bump against the interior surface of the peripheral 
wall of the brush case and are held back. When the wire- 
shaped grinding elements attempt to escape to the interior 
peripheral side, they bump against the external peripheral 

15 side of the spindle and are held back, and the range of escape 
is narrowed by the protrusions. As a result, there is no 
difference in the extend of escape between the wire-shaped 
grinding elements positioned on the external peripheral side 
and the wire-shaped grinding elements positioned on the 

20 interior peripheral side. The situation in which the wire- 
shaped grinding elements positioned on the interior peripheral 
side become less abrasive can therefore be avoided because no 
difference in rigidity is exhibited between the wire-shaped 
grinding elements positioned on the external peripheral side 

25 and the wire-shaped grinding elements positioned on the 
interior peripheral side. The working precision can also be 
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improved because the wire-shaped grinding elements are 
uniformly abraded. Since no variation occurs in the length 
(strand length) of the wire-shaped grinding elements from the 
holder, the change in conf ormability and grindability due to 

5 this effect is reduced, so the working precision is stable. 
Variation in the rigidity of the wire-shaped grinding elements 
can be reduced in the peripheral direction as well because the 
protrusions prevent the wire-shaped grinding elements from 
escaping. At this point, if the projecting portion is attached 

10 with screws and screw stops so as to allow easy removal, the 
work of replacing worn wire-shaped grinding elements can 
easily be performed. 



Brief Description of Drawings 

15 FIG. 1 is a diagram depicting the state in which the 

upper portion of the brush-shaped grindstone is inserted and 
fixed in the interior of the brush case in a polisher brush 
wherein the present invention has been applied; 

FIG. 2 is a cross-sectional view through a section in 

20 which the polisher brush depicted in FIG. 1 is fixed in place 
with screws; 

FIG. 3 is a bottom view of the polisher brush depicted in 
FIG. 1; 

FIG. 4 is an exploded perspective view depicting the 
25 state in which the polisher brush depicted in FIG. 1 is 
disassembled into a brush case and a brush-shaped grindstone; 
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FIGS. 5 to (D) are, respectively/ a diagram depicting the 
state in which the surrounding region where the guide holes 
open is made into a flat surface on the external peripheral 
surface of the peripheral wall of the brush case in the 

5 polisher brush depicted in FIG. 1; a diagram depicting the 
state in which the surrounding region where the leading end 
portions of the screw shaft portions make contact on the 
external peripheral surface of the spindle; a longitude- 
sectional view depicting an enlarged view of the portion that 

10 stops the screw; and a cross-sectional view depicting an 
enlarged view of the portion that stops the screw; 

FIGS. 6(A) to (E) are diagrams depicting the 
manufacturing method for the brush-shaped grindstone depicted 
in FIG. 1; 

15 FIGS. 7(A) and (B) are, respectively, a diagram and a 

bottom view that schematically depict the polisher brush 
related to embodiment 2 of the present invention; 

FIGS. 8(A) and (B) are, respectively, a diagram and a 
bottom view that schematically depict the polisher brush 
20 related to embodiment 3 of the present invention; 

FIGS. 9(A) and (B) are, respectively, a diagram and a 
bottom view that schematically depict the polisher brush 
related to embodiment 4 of the present invention; 

FIG. 10 is an exploded perspective view depicting the 
25 state in which the polisher brush related to embodiment 5 is 
disassembled into a brush case and a brush-shaped grindstone; 
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FIGS. 11(A), (B) , and (C) are diagrams depicting the 
structure of the brush-shaped grindstone related to other 
embodiment 1 of the present invention; and 

FIGS. 12(A), (B) , and (C) are diagrams depicting the 
5 structure of the brush-shaped grindstone related to other 
embodiment 2 of the present invention. 

(Symbols) 

1 polisher brush 
10 2 cylindrical brush case 

3, 3A, 3B, 3C, 3E, 3F brush-shaped grindstones 
6 die material 

20 peripheral wall 

21 connecting shaft for driving 
15 25 spindle 

26, 27 guide holes 

30 axle hole 

31 holder 

32 wire-shaped grinding element 

20 33 free end of the wire-shaped grinding element 
36, 37 screw holes 
41,42 screw 

60 hole of the die material 
71,72 adhesive 
25 310 embedding hole 

311 grindstone holding surface 
320 rod assembly 
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L axis line 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now be 
described with reference to the drawings. 

5 [Embodiment 1] 

FIG. 1 is a diagram depicting a state in which an upper 
portion (holder side) of a brush-shaped grindstone is inserted 
and fixed in an interior of a brush case in a polisher brush 
wherein the present invention has been applied. FIG. 2 is a 

10 cross-sectional view through a section in which the polisher 
brush depicted in FIG. 1 is fixed in place with screws. 
FIG. 3 is a bottom view of the polisher brush depicted in 
FIG. 1. FIG. 4 is an exploded perspective view depicting a 
state in which the polisher brush depicted in FIG. 1 is 

15 disassembled into the brush case and the brush-shaped 
grindstone. FIGS. 5 (A), (B) , (C) , and (D) are, respectively, 
a diagram depicting a state in which a surrounding region 
where the guide holes open is made into a flat surface on an 
external peripheral surface of a peripheral wall of the brush 

20 case in the polisher brush depicted in FIG. 1; a diagram 
depicting a state in which a surrounding region where a 
leading end portion of an axle portion of a screw makes 
contact on an external peripheral surface of the spindle; a 
longitude-sectional view depicting an enlarged view of a 

25 portion that stops the screw; and a cross-sectional view 
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depicting an enlarged view of the portion that stops the 
screw. 

As shown in FIGS. 1 to 4, the polisher brush 1 of the 
present embodiment comprises a cylindrical metal brush case 2 
5 that comprises a connecting shaft 21 for driving on an upper 
portion; a brush-shaped grindstone 3 whose upper portion is 
inserted into this brush case 2; and screws 41 and 42 for 
fixing this • brush-shaped grindstone 3 in a predetermined 
position inside the brush case 2. 

10 In the present embodiment, an upper end portion of a 

round virgate spindle 25 is fixed in the center of an upper 
bottom portion of the brush case 2, and this spindle 25 
extends in a direction of an axis line L concentrically with a 
peripheral wall 20 in the interior side of the brush case 2. 

15 On the peripheral wall 20 of the brush case 2, guide holes 26 
and 21, extended in the form of a groove in a direction 
parallel to the direction of the axis line L thereof, are 
formed in point-symmetrical positions on opposite sides of the 
axis line L. In the present invention, the brush case 2 is 

20 composed such that the peripheral wall 20 is aluminum and the 
spindle 25 is stainless steel. 

In the present embodiment, the brush-shaped grindstone 3 
comprises a cylindrical metal holder 31 wherein a plurality of 
embedding holes 310 are formed in isolated positions on a 
25 grinding element holding surface 311, and rod assemblies 320 
whose base end portions are embedded in the embedding 
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holes 310. The rod assemblies 320 comprise a large momber of 
wire-shaped grinding elements 32, obtained such that a 
composite yarn composed of inorganic filaments such as alumina 
filaments is impregnated and hardened with a binder resin. An 

5 axle hole 30 through which the spindle 25 is inserted is 
formed in a center of the holder 31. A pair of screw holes 36 
and 37 is formed in a peripheral wall of the holder 31 in 
point-symmetrical positions on the opposite sides of the axis 
line L, and these screw holes 36 and 37 reach from the 

10 external peripheral surface of the peripheral wall of the 
holder 31 to the axle hole 30. 

Thus, the brush-shaped grindstone 3 used in the present 
embodiment has excellent grindability because large numbers of 
the wire-shaped grinding elements 32 are subdivided as roundly 

15 bundled rod assemblies 320 and fixed with adhesive in the 
plurality of embedding holes 310 of the holder 31, so the 
shavings are efficiently expelled during grinding work and the 
heat dissipating effect is high. Removal of burrs and work 
marks from the precision work component, polishing, and other 

20 processes can further be performed with good efficiency and 
high accuracy. The cost can also be reduced because high 
grinding performance can be obtained with a small number of 
rods. Adopting a configuration in which large numbers of the 
wire-shaped grinding elements 32 are subdivided and fixed 

25 makes it possible to prevent the wire-shaped grinding 
elements 32 from unraveling. This configuration is therefore 
advantageous in that it is highly safe. 
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When assembling the polisher brush 1 using the brush- 
shaped grindstone 3 and the brush case 2 configured in this 
manner/ the spindle 25 is fitted in the axle hole 30 of the 
holder 31, the upper portion (on a side of the holder 31) of 

5 the brush-shaped grindstone 3 is inserted inside the brush 
case 2, the screws 41 and 42 are thereafter passed through the 
guide holes 2 6 and 27 from the external peripheral side of the 
brush case 2, as shown in FIGS. 5(C) and (D) , and the 
screws 41 and 42 are respectively screwed into the screw 

10 holes 36 and 37 of the holder 31. At this point, the 
screws 41 and 42 are tightened until the leading end portions 
of the axle portions of the screws 41 and 42 make contact with 
the external peripheral surface of the spindle 25. As a 
result, the holder 31 is fixed onto the spindle 25 of the 

15 brush case 2 by way of the screws 41 and 42 inside the brush 
case 2 . 

The screws 41 and 42 are shallowly screwed into the screw 
holes 36 and 37 of the holder 31 through the guide holes 26 
and 27 of the brush case 2, and, in this state, the position 

20 of the brush-shaped grindstone 3 inside the brush case 2 can 
be adjusted in the direction of the axis line L by moving the 
brush-shaped grindstone 3 inside the brush case 2 in the 
direction of the axis line L. A protruding length of a free 
end 33 of the wire-shaped grinding elements 32 at a lower end 

25 portion 29 of the brush case 2 can be adjusted, so the 
stiffness of the wire-shaped grinding elements 32, in other 
words, the grindability and conf ormability can be optimized. 
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Adopting such a fixed configuration by way of the 
screws 41 and 42 entails having flat surfaces 260 and 270 on 
an external peripheral surface of the peripheral wall 20 of 
the brush case 2 in the area surrounding the openings of the 
5 guide holes 26 and 21, as shown in FIGS. 5(A), (C) , and (D) . 
A surrounding area where the leading end portions of the axle 
portions of the screws 41 and 42 make contact on the external 
peripheral surface of the spindle 25 is a flat surface 250, as 
shown in FIGS. 5(B), (C) , and (D) . 

10 The polisher brush 1 assembled in this manner is linked 

to a polisher by way of a connecting shaft 21 for driving, 
which protrudes at a top portion of the brush case 2. The 
polisher brush 1 is then rotatably driven about the axis 
line L to remove all types of burrs and perform polishing 

15 work. Here, the polisher brush 1 is not limited to rotary 
motion, but reciprocating action, oscillating action, swinging 
action, or a combination of these actions may be used to 
conduct motion. The movement may also be combined with motion 
that vertically moves the brush 1 for polishing in the 

20 direction of the axis line L. 

As such burr removal and polishing work is performed, the 
wire-shaped grinding elements 32 also abrade as such, and the 
protruding length of the wire-shaped grinding elements 32 at 
the lower end portion 29 of the brush case 2 becomes shorter. 
25 Excellent burr removal and polishing work cannot be performed 
in this situation, so the protruding length of the wire-shaped 
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grinding elements 32 at the lower end portion 29 of the brush 
case 2 must be adjusted and the stiffness of the wire-shaped 
grinding elements 32, in other words, the grindability and 
conf ormability must be adjusted. 

5 This adjustment operation entails loosening the screws 41 

and 42, moving the brush-shaped grindstone 3 in the direction 
of the axis line L inside the brush case 2, and shifting the 
position of the brush-shaped grindstone 3 downward in 
direction of the axis line L inside the brush case 2. The 

10 protruding length of the free end 33 of the wire-shaped 
grinding elements 32 at the lower end portion 29 of the brush 
case 2 can therefore again be adjusted to an optimal length. 

The brush-shaped grindstone 3 at this time moves in the 
brush case 2 along the guide holes 26 and 27, because the 

15 screws 41 and 42, which are screwed into the screw holes 36 
and 37 of the brush-shaped grindstone 3 through the guide 
holes 26 and 27 from the external peripheral side of the brush 
case 2, are guided by the guide holes 26 and 27. As a result, 
in the present embodiment the screws 41 and 42 can 

20 conveniently be used to guide the brush-shaped grindstone 3 
when it is moved along the guide holes 2 6 and 27, and to fix 
the brush-shaped grindstone 3 in a predetermined position 
within the brush case 2. 

In the present embodiment, the holder 31 is fitted into 
25 the brush case 2, and the spindle 25 is fitted into the axle 
hole 30 of the holder 31. As a result, the holder 31 does not 
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tilt inside the brush case 2 even with considerable 
dimensional tolerance between an outer diameter of the 
holder 31 and an inner diameter of the brush case 2. There is 
therefore no variation in the protruding length of the wire- 
5 shaped grinding elements 32 at the lower end portion 2 9 of the 
brush case 2. Furthermore, the depth of cutting of the wire- 
shaped grinding elements 32 into the work is fixed, so the 
precision during grinding is improved. 

The holder 31 is fitted into the brush case 2, but 
10 because the spindle 25 is fitted into the axle hole 30 of the 
holder 31, the holder 31 remains fixed in the center position 
of the brush case 2 even with considerable dimensional 
tolerance between the outside diameter of the holder 31 and 
the inside diameter of the brush case 2. There is, therefore, 
15 no runout during rotation. Furthermore, the dimensional 
tolerance between the outside diameter of the holder 31 and 
the inside diameter of the brush case 2 need not to be strict. 
Thus, even when shavings enter a space between the holder 31 
and the brush case 2, the protruding length of the wire-shaped 
20 grinding elements 32 at the lower end portion 29 of the brush 
case 2 can be easily adjusted because the holder 3 can be 
smoothly moved inside the brush case 2 by loosening the 
screws 41 and 42. 

In the present embodiment, when the wire-shaped grinding 
25 elements 32 attempt to escape to an external peripheral side, 
they bump against an interior surface of the peripheral 
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wall 20 of the brush case 2 and are held back, and when the 
elements attempt to escape to an interior peripheral side, 
they bump against the external peripheral side of the 
spindle 25 and are held back. As a result, there is no leeway 

5 that allows easy escape between the wire-shaped grinding 
elements 32 positioned on the external peripheral side and the 
wire-shaped grinding elements 32 positioned on the interior 
peripheral side. The situation in which the wire-shaped 
grinding elements 32 positioned on the interior peripheral 

10 side become less abrasive can therefore be avoided because no 
difference in rigidity is exhibited between the wire-shaped 
grinding elements 32 positioned on the external peripheral 
side and the wire-shaped grinding elements 32 positioned on 
the interior peripheral side. The working precision can also 

15 be improved because the wire-shaped grinding elements 32 are 
uniformly abraded. Since no variation occurs in the length 
(strand length) of the wire-shaped grinding elements 32 from 
the holder 31, the change in conf ormability and grindability 
due to this effect is reduced, so the working precision is 

20 stable. 

In the present embodiment, the area surrounding the 
openings of the guide holes 26 and 27 has flat surfaces 260 
and 270 on the external peripheral surface of the peripheral 
wall 20 of the brush case 2. In other words, heads of the 
25 screws 41 and 42 are positioned in the area surrounding the 
openings of the guide holes 26 and 27 on a circular-arc 
external surface of the peripheral wall 20 of the brush 
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case 2. In the present embodiment, the heads to the screws 41 
and 42 can be prevented from protruding far out on the 
external peripheral surface of the peripheral wall 20 because 
the area surrounding the openings of the guide holes 2 6 and 27 
5 has flat surfaces 260 and 270. Even when the polisher brush 1 
rotates at high speed about the axis line L, wind noise and 
the like can be . reduced and the safety improved. 

In the present invention, the surrounding area where the 
leading end portions of the axle portions of the screws 41 and 

10 42 make contact on the external peripheral surface of the 
spindle 25 is the flat surface 250. In other words, the 
spindle 25 is shaped as a round bar, and the leading end 
portions of the screws 41 and 42 make contact on the external 
peripheral surface. In the present embodiment, the leading 

15 end portions of the screws 41 and 42 stably make contact with 
the external peripheral surface of the spindle 25 because the 
surrounding area where the leading end portions of the 
screws 41 and 42 make contact is a flat surface 250. The 
leading end portions of the screws 41 and 42 are prevented 

20 from shifting on the external peripheral surface of the 
spindle 25 even when the polisher brush 1 rotates at high 
speed. A space is further formed between the external 
peripheral surface of the spindle 25 and the internal 
peripheral surface of the axle hole 30 of the holder 31 in the 

25 portion in which this flat surface 250 is formed because the 
surrounding area where the leading end portions of the 
screws 41 and 42 make contact on the external peripheral 
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surface of the spindle 25 is a flat surface 250. Therefore, 
even when the dimensional tolerance between the outside 
diameter of the spindle 25 and the inside diameter of the axle 
hole 30 is strict, and the tilt and eccentricity of the 

5 holder 31 is more strictly prevented, problems do not arise 
whereby the holder 31 inside the brush case 2 ceases moving 
due to the shavings that enter between the external peripheral 
surface of the spindle 25 and the internal peripheral surface 
of the axle hole 30. Even if the spindle 25 is damaged by 

10 contact made by the leading end portions of the screws 41 and 
42, the holder 31 can be smoothly moved inside the brush 
case 2 because the holder 31 is not prevented from moving 
inside the brush • case 2 if the damage is to the flat 
surface 250. 

15 (Manufacturing Method for Brush-Shaped Grindstone 3) 

FIGS. 6(A) to (E) are diagrams depicting the 
manufacturing method for the brush-shaped grindstone depicted 
in FIG. 1. 

In the present embodiment, manufacturing the brush-shaped 
20 grindstone 3 used in the polisher brush 1 entails forming 
embedding holes 310 comprising a plurality of round holes in 
isolated positions in the peripheral direction on the 
grindstone holding surface 311 of the holder 31, as shown in 
FIG. 3 in connection with the present embodiment. 
25 A plurality of wire-shaped grinding elements 21 are 

roundly bundled in the base end sides to form rod 
assemblies 320, and the base end sides of the rod 
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assemblies 320 are embedded in embedding holes 310 and fixed 
with adhesive. The wire-shaped grinding elements 32 are then 
aligned to a predetermined length, and the base end sides are 
thereafter aligned, as shown in FIG. 6(A). The base end sides 
5 of the wire-shaped grinding elements 32 are subsequently 
inserted into holes 60 in a die material 6 formed to 
substantially the same size as the embedding holes 310 of the 
holder 31, as shown in FIG. 6(B), and in this state the base 
end sides of the wire-shaped grinding elements 32 are fixed 

10 with silicon, epoxy, or another type of .adhesive. As a 
result, rod assemblies 320 whose base end sides are fixed with 
adhesive 71 are formed, as shown in FIG. 6(C). 

Silicon, epoxy, or another type of adhesive 72, for 
example, is subsequently applied to the base end sides of the 

15 rod assemblies 320, as shown in FIG. 6(D); this is thereafter 
embedded in the embedding holes 310 of the holder 32, as shown 
in FIG. 6(E); and in this state the adhesive 72 is hardened 
and the base end sides of the rod assemblies 320 are fixed in 
the embedding holes 310 by bonding. Thus, in the present 

20 embodiment a plurality of wire-shaped grinding elements 32 is 
bundled to form rod assemblies 320, which are embedded in the 
embedding holes 310 of the holder 31 and fixed by bonding. 
Therefore, because a plurality of rod assemblies 320 are batch 
manufactured, and these are successively inserted into the 

25 embedding holes 310 of the holder 31 and are fixed by bonding, 
the brush-shaped grindstone 3 can be manufactured with 
excellent efficiency. 
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In the case of nylon filaments containing abrasive grain, 
the nylon filaments containing abrasive grain can be prevented 
from unraveling by folding the base end side to provide 
thickness and then embedding them in holes in the holder, but 
5 wire-shaped grinding elements 32 that use inorganic filaments 
• break when folded, so the base end side cannot be folded as 
can nylon filaments or other materials. According to the 
present embodiment, however, the base end side of a bundle of 
wire-shaped grinding elements 32 is hardened with adhesive 71 

10 in advance, and the base end side thereof has substantially 
the same diameter as the embedding holes 310, so with the rod 
assemblies 320 embedded in embedding holes 310, the rod 
assemblies 320 do not fall over. The productivity of the 
brush-shaped grindstone 3 can therefore be improved. In 

15 addition, the wire-shaped grinding elements 32 do not unravel, 
because the base end sides of the wire-shaped grinding 
elements 32 are hardened with adhesive 71. 

[ Embodiment 2 ] 

FIGS. 7(A) and (B) are, respectively, a diagram and a 
20 bottom view that schematically depict the polisher brush 
related to embodiment 2 of the present invention. 

In the present embodiment, a discoid projecting 
portion 50 that projects to the external peripheral side is 
attached to the lower end side of the spindle 25 with 
25 screws 55, screw stops, or the like so as to allow easy 
removal, as shown in FIGS. 7(A) and (B) . The other features 



29 



of this structure are the same as embodiment 1, and are 
therefore omitted from the description. 

In the present embodiment, when the wire-shaped grinding 
elements 32 attempt to escape to the external peripheral side, 

5 they bump against the interior surface of the peripheral 
wall 20 of the brush case 2 and are held back, and when the 
elements attempt to escape to the interior peripheral side, 
they bump against an external peripheral surface of the 
projecting portion 50 disposed on the spindle 25 and are held 

10 back. As a result, there is no leeway that allows easy escape 
between the wire-shaped grinding elements 32 positioned on the 
external peripheral side and the wire-shaped grinding 
elements 32 positioned on the interior peripheral side. The 
situation in which the wire-shaped grinding elements 32 

15 positioned on the interior peripheral side become less 
abrasive can therefore be avoided because no difference in 
rigidity is exhibited between the wire-shaped grinding 
elements 32 positioned on the external peripheral side and the 
wire-shaped grinding elements 32 positioned on the interior 

20 peripheral side. The working precision can also be improved 
because the wire-shaped grinding elements 32 are uniformly 
abraded. Since no variation occurs in the length (strand 
length) of the wire-shaped grinding elements 32 from the 
holder 31, the change in grindability and conf ormability due 

25 to this effect is reduced, so the working precision is stable. 

The holder 31 can be removed from the spindle 25 merely 
by removing the projecting portion 50 because the projecting 
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portion 50 is attached with a screw 55 to the spindle 25 so as 
to allow easy removal. When the wire-shaped grinding 
elements 32 become worn out, the work of replacing the wire- 
shaped grinding elements 32 and the holder 31 with new ones 
5 can therefore easily be performed. 

[Embodiment 3] 

FIGS. 8(A) and (B) are, respectively, a diagram and a 
bottom view that schematically depict the polisher brush 
related to embodiment 3 of the present invention. 

10 In the present embodiment, a projecting portion 50 that 

projects to the external peripheral side at the lower end side 
is attached to the lower end surface of the spindle 25 with 
screws 55, screw stops, or the like so as to allow easy 
removal, as shown in FIGS. 8(A) and (B) ; a plurality of 

15 protrusions 51 extended in a radial manner toward the external 
peripheral side are further formed on an external peripheral 
side of this projecting portion 50; and wire-shaped grinding 
elements 32 are evenly positioned between these 
protrusions 51. The other features of this structure are the 

20 same as embodiment 1, and are therefore omitted from the 
description. 

In the present embodiment, when the wire-shaped grinding 
elements 32 attempt to escape to the external peripheral side, 
they bump against the interior surface of the peripheral 
25 wall 20 of the brush case 2 and are held back, and when the 
elements attempt to escape to the interior peripheral side, 
they bump against the external peripheral side of the 



projecting portion 50 disposed on the spindle 25, escape is 
restrained, and the range of escape is narrowed by the 
protrusions 51. As a result, there is no difference in the 
extend of escape between the wire-shaped grinding elements 32 

5 positioned on the external peripheral side and the wire-shaped 
grinding elements 32 positioned on the interior peripheral 
side. The situation in which the wire-shaped grinding 
elements 32 positioned on the interior peripheral side become 
less abrasive can therefore be avoided because no difference 

10 in rigidity is exhibited between the wire-shaped grinding 
elements 32 positioned on the external peripheral side and the 
wire-shaped grinding elements 32 positioned on the interior 
peripheral side. The working precision can also be improved 
because the wire-shaped grinding elements 32 are uniformly 

15 abraded. Since no variation occurs in the length (strand 
length) of the wire-shaped grinding elements 32 from the 
holder 31, the change in grindability and conf ormability due 
to this effect is reduced, so the working precision is stable. 
Furthermore, the variation in the rigidity of the wire- 

20 shaped grinding elements 32 can be reduced in the peripheral 
direction as well because the wire-shaped grinding elements 32 
can be prevented from escaping in the peripheral direction by 
the protrusions 51. 

The holder 31 can be removed from the spindle 25 merely 

25 by removing the projecting portion 50 because the projecting 
portion 50 is attached with a screw 55 to the spindle 25 so as 
to allow easy removal. When the wire-shaped grinding 
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elements 32 become worn out, the work of replacing the wire- 
shaped grinding elements 32 and the holder 31 with new ones 
can therefore easily be performed. 

[Embodiment 4] 

5 FIGS. 9(A) and (B) are, respectively, a diagram and a 

bottom view that schematically depict the polisher brush 
related to embodiment 4 of the present invention. 

In the present embodiment, a cylindrical body 520 
comprising a plurality of protrusions 52 in a form of blades 

10 extended in a radial manner toward the external peripheral 
side is attached to the lower end surface of the spindle 25 
with screws 55, screw stops, or the like so as to allow easy 
removal, as shown in FIGS. 9(A) and (B) , and wire-shaped 
grinding elements 32 are evenly positioned between these 

15 protrusions 52. The other features of this structure are the 
same as embodiment 1, and are therefore omitted from the 
description. 

In the present embodiment, when the wire-shaped grinding 
elements 32 attempt to escape to the external peripheral side, 

20 they bump against the interior surface of the peripheral 
wall 20 of the brush case 2 and are held back. When the wire- 
shaped grinding elements 32 attempt to escape to the interior 
peripheral side, they bump against the external peripheral 
surface of the spindle 25, escape is restrained, and the range 

25 of escape is narrowed by the protrusions 52. As a result, 
there is no difference in the extend of escape between the 
wire-shaped grinding elements 32 positioned on the external 
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peripheral side and the wire-shaped grinding elements 32 
positioned on the interior peripheral side. The situation in 
which the wire-shaped grinding elements 32 positioned on the 
interior peripheral side become less abrasive can therefore be 

5 avoided because no difference in rigidity is exhibited between 
the wire-shaped grinding elements 32 positioned on the 
external peripheral side and the wire-shaped grinding 
elements 32 positioned on the interior peripheral side. The 
working precision can also be improved because the wire-shaped 

10 grinding elements 32 are uniformly abraded. Since no 

variation occurs in the length (strand length) of the wire- 
shaped grinding elements 32 from the holder 31, the change in 
grindability and conf ormability due to this effect is reduced, 
so the working precision is stable. 

15 Furthermore, the variation in the rigidity of the wire- 

shaped grinding elements 32 can be reduced in the peripheral 
direction as well because the wire-shaped grinding elements 32 
can be prevented from escaping in the peripheral direction by 
the protrusions 52, 

20 The holder 31 can be removed from the spindle 25 merely 

by removing the cylindrical body 520 because the cylindrical 
body 520 comprising blade-shaped protrusions 52 is attached 
with a screw 55 to the spindle 25 so as to allow easy removal. 
When the wire-shaped grinding elements 32 become worn out, the 

25 work of replacing the wire-shaped grinding elements 32 and the 
holder 31 with new ones can therefore easily be performed. 
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[Embodiment 5] 

FIG. 10 is an exploded perspective view depicting the 
state in which the polisher brush related to embodiment 5 is 
disassembled into the brush case and the brush-shaped 
5 grindstone - 

The polisher brush in the present embodiment has 
fundamentally the same configuration as embodiment 1, and 
differs only in the configuration of the guide holes formed in 
the peripheral wall of the brush case. Portions having common 
10 functions have the same key symbols and are omitted from the 
description . 

As shown in FIG, 10, the polisher brush 1 of the present 
embodiment comprises the cylindrical metal brush case 2 with 
the connecting shaft 21 for driving on the upper portion, the 

15 brush-shaped grindstone 3 whose upper portion is inserted into 
this brush case 2, and screws 41 and 42 for fixing this brush- 
shaped grindstone 3 in a predetermined position inside the 
brush case 2. The brush-shaped grindstone 3 comprises a large 
number of wire-shaped grinding elements 32, and the 

20 cylindrical metal holder 31 for collectively holding the base 
end sides of these wire-shaped grinding elements 32. 

In the present embodiment as well, a pair of screw 
holes 36 and 37 is formed in the peripheral wall of the 
holder 31 in point-symmetrical positions on the opposite sides 
25 of the axis line L. 
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On the peripheral wall 20 of the brush case 2, guide 
holes 26* and 27' extended in the form of a groove in a 
direction diagonal to the direction of the axis line L thereof 
are formed in point-symmetrical positions on the opposite 
5 sides of the axis line L. Here, the guide holes 26' and 27' 
extend in a direction diagonal about 20'' to the direction of 
the axis line L, for example. 

In the present embodiment as well, when assembling a 
polisher brush 1 using the brush-shaped grindstone 3 and the 

10 brush case 2, the spindle 25 is fitted in the axle hole 30 of 
the holder 31, the . upper portion (on the side of the 
holder 31) of the brush-shaped grindstone 3 is inserted inside 
the brush case 2 in the same manner as embodiment 1, the 
screws 41 and 42 are thereafter passed through the guide 

15 holes 26' and 27' from the external peripheral side of the 
brush case 2, as described with reference to FIGS. 5(C) and 
(D) , and the screws 41 and 42 are respectively screwed into 
the screw holes 36 and 37 of the holder 31. At this point, 
the screws 41 and 42 are tightened until the leading end 

20 portions of the axle portions of the screws 41 and 42 make 
contact with the external peripheral surface of the 
spindle 25, As a result, the holder 31 is fixed onto the 
spindle 25 of the brush case 2 by way of the screws 41 and 42 
inside the brush case 2. 

25 At this point, the screws 41 and 42 are shallowly screwed 

into the screw holes 36 and 37 of the holder 31 through the 
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guide holes 26' and 27' of the brush case 2, and, in this 
state, the position of the brush-shaped grindstone 3 inside 
the brush case 2 can be adjusted in the direction of the axis 
line L by moving the brush-shaped 3 inside the brush case 2 in 

5 the direction of the axis line L. The protruding length of 
the free end 33 of the wire-shaped grinding elements 32 at the 
lower end portion 29 of the brush case 2 can be adjusted, so 
the stiffness of the wire-shaped grinding elements 32, in 
other words, the grindability and conf ormability can be 

10 optimized. 

Here, the guide holes 26' and 27' for guiding the brush- 
shaped grindstone 3 extend toward the peripheral wall 20 of 
the brush case 2 in a direction diagonal to the axis line L. 
As a result, the angle to the direction of the axis line L of 

15 the guide holes 26' and 27' is set to ^, and if the brush- 
shaped grindstone 3 was moved the distance LI along the guide 
holes 26' and 27', the brush-shaped grindstone 3 essentially 
moves the distance L2 = (Ll-cos 0) , even though it was moved 
the distance LI along the guide holes 26' and 27'. In other 

20 words, when one wants to move the brush-shaped grindstone 3 
the distance L2 in the direction of the axis line L, the 
brush-shaped grindstone 3 need only to be moved the 
distance LI = (L2/cos 0) along the guide holes 26' and 27'. 

Therefore, according to the present invention, the 
25 protruding length of the free end 33 of the brush-shaped 
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grindstone 3 can easily and quickly be adjusted to an optimal 
state because the position of the brush-shaped grindstone 3 in 
the direction of the axis line L in the brush case 2 can 
easily be adjusted in small increments. Thus, because the 

5 stiffness of the wire-shaped grinding elements 32, in other 
words, the grindability and conf ormability can easily and 
quickly be adjusted, high quality burr removal and polishing 
work can be performed. 

When the brush-shaped grindstone 3 does not easily move 

10 inside the brush case 2, according to the present embodiment, 
brush-shaped grindstone 3 can still be moved smoothly because 
force is applied to the brush-shaped grindstone 3 in the 
direction in which the brush-shaped grindstone 3 rotates about 
the axis line L. 

15 The protruding portion 50 described in embodiment 2 may 

be disposed on the spindle 25 in the polisher brush 1 in the 
present embodiment . 

The flat surfaces 250, 260, and 270 described in 
embodiment 1 may be disposed on the spindle 25 or on the 
20 peripheral wall 20 of the brush case 2 in the present 
embodiment as well. 

[Other Embodiment 1] 

The brush-shaped grindstone 3 related to the above 
. embodiments is an example in which the bottom surface of the 
25 cylindrical holder 31 serves as the grinding element holding 
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surface 311, and a plurality of embedding holes 310 are formed 
in a single line about the axis line L of the center of 
rotation, but the present invention may also be applied to a 
brush-shaped grindstone 3A in which rod assemblies 320 are 
5 embedded in the embedding holes 310 that comprise a plurality 
of round holes formed in a plurality of lines; for example, 
two lines, about the axis line L of the center of rotation in 
the grinding element holding surface 311 comprising the bottom 
surface of the cylindrical holder 31, as shown in FIG. 11(A). 

10 The present invention may also be applied to brush-shaped 

grindstones 3B and 3C in which rod assemblies 320 are embedded 
in embedding holes 310. The holes comprise a plurality of 
round holes formed about the axis line L of the center of 
rotation in the grinding element holding surface 311, itself 

15 comprising the side surface of the cylindrical or columnar 
holder 31, as shown in FIGS. 11(B) and (C) . 

Although this . is not shown in the drawings, the present 
invention may further be applied to a brush-shaped grindstone 
in which rod assemblies are embedded in embedding holes that 
20 comprise a plurality of round holes formed at irregular 
positions about the axis line of the center of rotation in the 
grinding element holding surface of holders of various shapes. 

[Other Embodiment 2] 

The embodiments described above entail the use of rod 
25 assemblies 320 in which the base end portions of a plurality 
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of the wire-shaped grinding elements 21 are roundly bundled, 
but it is also possible to use rod assemblies 320 in which the 
base end portions of a plurality of wire-shaped grinding 
elements 21 are flatly aligned, as shown in FIG. 12(A). 

5 In this case, a plurality of embedding holes 310 in the 

form of grooves are formed on the grinding element holding 
surface 311 comprising the bottom surface of the cylindrical 
holder 31, rod assemblies 320 in which the base end portions 
of the plurality of wire-shaped grinding elements 21 are 

10 flatly aligned are formed, and the base end sides of these rod 
assemblies 320 may be fixed with adhesive in the embedding 
holes 310 of the holder 31, in the manner of the brush-shaped 
grindstone 3E shown in FIG. 12(B)- 

A plurality of embedding holes 310 in the form of grooves 
15 are formed on the grinding element holding surface 311 
comprising the side surface of the cylindrical or columnar 
holder 31, rod assemblies 320 in which the base end portions 
of the plurality of wire-shaped grinding elements 21 are 
flatly aligned are formed, and the base end sides of these rod 
20 assemblies 320 may be fixed with adhesive in the embedding 
holes 310 of the holder 31, in the manner of the brush-shaped 
grindstone 3F shown in FIG. 12(C). 

[Other Embodiment 3] 

The above embodiments were described with reference to an 
25 example in which the brush-shaped grindstone 3 was wire-shaped 
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grinding elements 32 formed such that the composite yarn 
composed of inorganic filaments such as alumina filaments was 
impregnated and hardened with a binder resin, but the present 
invention may also be applied to a polisher brush wherein the 

5 brush-shaped grinding material 3 is wire-shaped grinding 
elements 32 obtained such that nylon (resin) that contains 
silicon carbide or other abrasive grains is molded into . 
filaments, or to a polisher brush wherein brass or stainless 
steel wire-shaped grinding elements 32 are used as the brush- 

10 shaped grinding material 3. Carbon nanotubes may also be 
admixed into the binder resin when the wire-shaped grinding 
elements 32 are constructed. 

In the above embodiments, the composite yarn with the 
substantially circular cross-section was used in the wire- 

15 shaped grinding elements 32 without twisting the inorganic 
filaments, but a configuration obtained by twisting the 
inorganic filaments into a composite yarn may also be adopted. 
When inorganic filaments are twisted into the composite yarn, 
an advantage is obtained whereby the leading ends of the wire- 

20 shaped grinding elements 32 are resistant to splitting. 

In the above embodiments, the cross-sections of the wire- 
shaped grinding elements 32 assume a configuration in which 
the shape is substantially circular, but a configuration in 
which the cross-section is flat may also be adopted. When the 
25 cross-sections of the wire-shaped grinding elements are flat, 
plugging is minimal during burr removal and polishing in 
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comparison with the configuration in which the shape of the 
cross-section is substantially circular. An advantage is 
obtained whereby flexibility is exhibited in the wire-shaped 
grinding elements, and breaking is minimized. When the cross- 
5 sections of the wire-shaped grinding elements are flat, the 
ratio of flatness represented by L/T is preferably 1.6 to 15, 
but is more preferably in a range of 1.6 to 10, where L is the 
length of the cross-section, and T is the breadth of the 
cross- sect ion . 

10 

Industrial Applicability 

As described above, according to the present invention, a 
plurality of wire-shaped grinding elements are bundled to form 
rod assemblies, and these are embedded in the embedding holes 
15 of the holder and fixed by bonding. As a result, a plurality 
of rod assemblies are batch manufactured, and these are 
successively inserted into the embedding holes of the holder 
and fixed. The brush-shaped grindstone can therefore be 
manufactured with excellent efficiency. 

20 
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